APPLICATION OF BIBLIOMETRICS LAWS IN SCIENTOMETRIC JOURNAL PUBLICATIONS DURING 2010 -  2019: A SCIENTOMETRIC ANALYSIS by Thamaraiselvi, M et al.
University of Nebraska - Lincoln 
DigitalCommons@University of Nebraska - Lincoln 
Library Philosophy and Practice (e-journal) Libraries at University of Nebraska-Lincoln 
12-2020 
APPLICATION OF BIBLIOMETRICS LAWS IN SCIENTOMETRIC 
JOURNAL PUBLICATIONS DURING 2010 - 2019: A 
SCIENTOMETRIC ANALYSIS 
M Thamaraiselvi 
Part Time Research Scholar (LIS), Bharathidasan University, Tiruchirappalli - 620024 
Dr.S Lakshmi 
Librarian & Head DLIS, Srimad Andavan Arts and Science College 
M Manthiramoorthi 
Part-time Research Scholar (LIS), Manonmaniam Sundaranar University, Tirunelveli – 627012, Tamilnadu, 
India., mmanthira@gmail.com 
Dr.A Thirumagal 
Librarian, Manonmaniam Sundaranar University, Tirunelveli Tamilnadu, India, librarian@msuniv.ac.in 
Follow this and additional works at: https://digitalcommons.unl.edu/libphilprac 
 Part of the Library and Information Science Commons 
Thamaraiselvi, M; Lakshmi, Dr.S; Manthiramoorthi, M; and Thirumagal, Dr.A, "APPLICATION OF 
BIBLIOMETRICS LAWS IN SCIENTOMETRIC JOURNAL PUBLICATIONS DURING 2010 - 2019: A 
SCIENTOMETRIC ANALYSIS" (2020). Library Philosophy and Practice (e-journal). 4802. 
https://digitalcommons.unl.edu/libphilprac/4802 
 
APPLICATION OF BIBLIOMETRICS LAWS IN SCIENTOMETRIC JOURNAL 
PUBLICATIONS DURING 2010 -  2019: A SCIENTOMETRIC ANALYSIS 
M.Thamaraiselvi 
Part-time Research Scholar (LIS), Srimad Andavan Arts and Science College (A),  
Affiliated to Bharathidasan University, Tiruchirappalli – 600005,  
Tamilnadu, India. 
Dr. S. Lakshmi 
Librarian & Head DLIS, Srimad Andavan Arts and Science College (A),  
Affiliated to Bharathidasan University, Tiruchirappalli – 600005,  
Tamilnadu, India. 
M.Manthiramoorthi 
Part-time Research Scholar (LIS), Manonmaniam Sundaranar University,  
Tirunelveli – 627012, Tamilnadu, India. mmanthira@gmail.com 
Dr. A.Thirumagal 
Librarian, 
 Manonmaniam Sundaranar University, Tirunelveli 




 The application of bibliometrics laws in scientometric journal research output during the period 
of 10 years from 2010-2019. Data downloaded from web of science databased. A total of 3196 research 
papers published in the scientometric journal during the study period. The study analysed and 
examined the different scientometric parameters i.e. year-wise distribution, annual growth rate, 
exponential growth rate, relative growth rate, doubling time, time series analysis, correlation between 
articles and authors, reference pattern of articles and the study also verified the applicability of Lotka's 
law, Price's square root law and Pareto principle on scientometric journal publications. 
 
Keywords: Bibliometrics Laws, Scientometrics, Lotka's law, Price's square root law, Pareto 
principle, Doubling Time 
Introduction 
 In the field of library and information science bibliometrics act as one of the research methods 
to analysis various aspects of research output. It helps to identify the research activities of the specific 
subjects and gain knowledge in that subject research. The word bibliometrics coined by two words 
which is in the language of Latin and Greek. They are biblio and metrics both words combined together 
and form a new word. The word biblio means book and metrics means measurement. The term 
'bibliometrics' and scientometrics introducted by Alan Pritchard and Nalimov and Mulchenko in 1969. 
Alan Pritchard explained the term bibliometrics as “the application of mathematical and statistical 
methods to books and other media of communication”. “The application of those quantitative methods 
which are dealing with the analysis of science viewed as an information process”. (Nalimov and 
Mulchenko, 1969). According to the view of D.T. Howkins bibliometrics stated as “it is a quantitative 
analysis of bibliographical features of body of literature.” 
 Scientometrics journal established in the year 1978 by Springer in English language. Tibor 
Braun was the founder and first editor-in-chief. It is a monthly peer-reviewed academic journal which 
covering the area of scientometrics. It published articles, orginal studies, review papers, short 
communications, book reviews and letter to editor. The impact factor of the journal is 2.770(2018). 
 The present study deals with the scientometric analysis of scientometric journal publications 
during 2010 to 2019. 
Review of Literature 
 There are some many studies carriedout in the topics of scientometric. Some of them are given 
below. 
Anthony and Selvaraju (2020) conducted a study to verify the Price's square root law, Pareto principle, 
publication efficiencey index, modified collaborative coefficient and Lotka's law on Geese literature of 
India. Total of 94 publications indexed in Scopus database from 2008 – 2017. They revealed that the 
Price's square root law and Pareto principle not fit to the dataset whereas Lotka's law fit to the dataset 
of Geese literature. 
Shanmugan, et al. verified the applications of Lotka's law, Price's square root law and Pareto principle 
on Coronavirus research output during 2015 to 2019. Data downloaded from Web of Science databased 
for this study. Total of 2801 papers published on the topic during the study period. They verified 
Lotka's law using general power and inverse square method. Findings of the study concluded that 
Lotka's law, Price's square root law and Pareto principle fit to the dataset. 
Hadagali, et al. analysed the parameters such as relative growth rate, doubling time, activity index, 
publication efficiency index and relative comparative advantage for publication on materials research at 
global level from 2002 to 2016. They found that annual growth rate is highest for Iran with 27.00, 
activity index more than one for nine countries, USA (1.48) got highest publication efficiency index 
than other countries on material science research. 
Verma and Shukla (2019) analysed the growth rate of literature on information literacy during the 
period of 10 years. They concluded that 25.679% of annual growth rate recorded in the year 2010, 
CARG was maximum in the year 2009 with 10.212%. The relative growth rate and doubling time was 
0.795 and 5.824 in 2009 and 2017. Wolf, M.S. Considered as most prolific authors with 65 
publications. 
Objectives 
1.To examine the year wise distribution of articles. 
2.To find the growth rate of articles on scientometric journal during the study period 2010 to 2019. 
3. To know the exponential growth rate of articles. 
4. To examine the relative growth rate and douling time of scientometic journal. 
5. To examine the time series analysis of the scientometric journal. 
6. To find the correlation of articles and contributors. 
7. To identify the reference pattern of articles. 
8. To study the authorship pattern and productivity  form of scientometric journal. 
9. To verify the Lotka's law, Price's square root law and Pareto principle of scientometric journal. 
Hypothesis 
1. The relative growth rate and the doubling time are inversely proportional to the dataset of 
scientometric journal. 
2. Lotka's law, Price's square root law and Pareto principle fit to the dataset of Scientometric journal. 
Scope of the study 
 The scope of the study is confined to the application of bibliometric laws on scientometric 
journal dataset over a period of 10 years (2010 to 2019). The data retrieved and downloaded from Web 
of Science database. 
Methodology 
 The present study aims to examine the distribution of research articles on scientometric journal. 
The required data retrieved and downloaded from Web of Science database for the period of 10 years 
from 2010 to 2019. A total of 3196 articles retrieved from the database using the search string as 
Scientometric. The collected data analysed and tabulated by using Bibexcel and MS-Excel software 
package as per the objectives of the study.  This study explores the year-wise distribution, growth rate, 
exponential growth rate, relative growth rate, doubling time, time series analysis, correlation between 
the articles and contributors, reference pattern, authorship pattern and bibliometric laws such as Lotka's 
law, Price's square root law and Pareto principle. 
Data Analysis and Interpretation 
Year-wise Distribution of Publications 
Table 1: Year wise distribution of Publications 
 




2010 233 7.29 233 7.29 
2011 226 7.07 459 14.36 
2012 267 8.35 726 22.72 
2013 262 8.2 988 30.91 
2014 362 11.33 1350 42.24 
2015 366 11.45 1716 53.69 
2016 379 11.86 2095 65.55 
2017 396 12.39 2491 77.94 
2018 398 12.45 2889 90.39 
2019 307 9.61 3196 100 
Total 3196 100   
  
Table 1 shows the year wise distribution of publications in scientometric journal from 2010 to 2019. A 
total of 3196 articles published during the study period. It observed that most productive year 2018 
with 398 articles followed by 2017 (396) and 2016 (379) whereas 2011 is the least productive year with 
226 articles. Hence it concluded that 60.09% of the articles published during 2015 to 2019 whereas 
30.91%  from 2010 to 2014 and it shows an increasing trend from 2014 to 2018 except 2019. 
 
Annual Growth Rate 
 Annual growth rate used to identify the trend of the publication. The formula for annual growth 
rate is given below 
 AGR = End value – First value X 100 
   First value 
Table 2: Annual growth rate of publications 
Year No. of Articles Cumulative No. of 
Articles 
Annual Growth Rate 
2010 233 233 - 
2011 226 459 -3 
2012 267 726 18.14 
2013 262 988 -1.87 
2014 362 1350 38.17 
2015 366 1716 1.1 
2016 379 2095 3.55 
2017 396 2491 4.49 
2018 398 2889 0.51 
2019 307 3196 -22.86 
  
Table 2 explained the trend of publication during the study period. The range of annual growth 
rate for 10 years is between -3 to -22.86. There is some ups and downs in the growth rate. The 
maximum growth rate is 38.17 in 2014 followed by 18.14 in 2012, 4.49 in 2017 3.55 in 2016 1.1 in 
2015 and 0.51 in 2018 whereas there are some negative growth rate in 2011, 2013 and 2019. Hence it 
stated that there is no constant growth of publications in scientometric journal from 2010 to 2019. 
  
Table 3 indicates an exponential growth rate of the articles published in scientometric journal 
from 2010 to 2019. It is identified that the highest growth rate was in 2012 (1.18) with 362 articles 
followed by 2014 (1.38) with 267 articles and the lowest growth rate was recorded in 2019 (0.77) with 
307 articles.  Hence it concluded that overall average exponential growth rate was 0.93 duing the study 
period 
Table 3: Exponential growth rate of publications 
Year No. of Articles Exponential Growth Rate 
2010 233  
2011 226 0.97 
2012 267 1.18 
2013 262 0.98 
2014 362 1.38 
2015 366 1.01 
2016 379 1.04 
2017 396 1.04 
2018 398 1.01 
2019 307 0.77 
Total 3196 9.38 
 . 
Table 4: Relative growth rate and doubling time 
 
Year No. of 
Articles 
Cumulative W1 W2 R (a)  Dt 
(0.693/R(a) 
2010 233 233 - 5.45 - - 
2011 226 459 5.45 6.13 0.68 1.02 
2012 267 726 6.13 6.59 0.46 1.51 
2013 262 988 6.59 6.9 0.31 2.25 
2014 362 1350 6.9 7.21 0.31 2.22 
2015 366 1716 7.21 7.45 0.24 2.89 
2016 379 2095 7.45 7.65 0.2 3.47 
2017 396 2491 7.65 7.82 0.17 4 
2018 398 2889 7.82 7.97 0.15 4.68 
2019 307 3196 7.97 8.07 0.1 6.86 
Total 3196      
   
Table 4 reveals the relative growth rate and doubling time of the publications in scientometric journal. 
There is a decreasing trend in relative growth rate from 0.68  (2010) to 0.1 (2019) whereas the doubling 
time shows an increasing trend from 2010 (1.02) to 2019 (6.86). Hence it concluded that the relative 
growth rate and doubling time are inversely proportional during the study period. 
Table 5: Time series analysis (TSA) 
Year No. of Articles (Y) X X2 XY 
2010 233 -4.5 20.25 -1048.5 
2011 226 -3.5 12.25 -815.5 
2012 267 -2.5 6.25 -667.5 
2013 262 -1.5 2.25 -393 
2014 362 -0.5 0.25 -181 
2015 366 0.5 0.25 183 
2016 379 1.5 2.25 568.5 
2017 396 2.5 6.25 990 
2018 398 3.5 12.25 1393 
2019 307 4.5 20.25 1381.5 
Total 3196 0 82.5 1410.5 
Straight line equation Yc = a+bX   
Since ∑x = 0      
a = ∑Y/N = 319.6    
b = ∑XY/∑x 2 = 17.10     
Estimated literature in 2024 is when X =2024-2014 = 10 years    
   319.6+17.10*10 = 490.6        
Estimated literature in 2024 is when X =2034-2014 = 20 years    
   319.6+17.10*10 = 661.6   
 The above calculation shows that there is an increasing trend in the publications of articles in 
scientometric journal for the next 10 to 20 years. It is observed that the estimated future growth of 
articles in scientometric journal will be increased from 319.6 in the year 2019 to 490.6 in 2024 and 
661.6 in the year 2034. Hence it stated that the increasing trend continued up to estimated year. So it 
assumed that the growth of articles for the next years are in positive. 
 
Table 6: Correlation between the articles and contributors 
Table 6 indicates the correlation between the articles and contributors of scientometric journal during 
the study period. It shows that there is an some fluctuation in the number of articles and number of 
authors too. The calculated value (0.99) of correlation coefficient between the two variables. Hence it 
shows a strong positive correlation between the number of articles and authors. 
 
Year No. of Articles Total No. of 
Contributors 
XY X2 Y2 
2010 233 560 130480 54289 313600 
2011 226 559 126334 51076 312481 
2012 267 683 182361 71289 466489 
2013 262 702 183924 68644 492804 
2014 362 1028 372136 131044 1056784 
2015 366 1049 383934 133956 1100401 
2016 379 1092 413868 143641 1192464 
2017 396 1134 449064 156816 1285956 
2018 398 1088 433024 158404 1183744 
2019 307 882 270774 94249 777924 
Total 3196 8777 2945899 1063408 8182647 
  
From the table 7 shows the reference pattern of articles in the scientometric journal during the study 
period. Most of the articles (1701) have 1 to 10 references followed by 668 articles with 11 to 20 
references 264 articles have 21 to 30 references whereas 17 articles have 71 to 80 references. 
Table 7: Reference pattern of articles 
No. of Reference No. of Articles Percentage of 
3196 
Cumulative Percentage of 
3196 
'0' 230 7.20 230 7.20 
'1-10' 1701 53.22 1931 60.42 
'11-20' 668 20.90 2599 81.32 
'21-30' 264 8.26 2863 89.58 
'31-40' 131 4.10 2994 93.68 
'41-50' 74 2.32 3068 95.99 
'51-60' 32 1.00 3100 97.00 
'61-70' 25 0.78 3125 97.78 
'71-80' 17 0.53 3142 98.31 
'Above 81' 54 1.69 3196 100.00 
Total 3196 100.00   
Authorship Pattern 
Table 8 explains the authorship pattern of articles in scientometric journal. The maximum 
number of articles contributed by two authors (29.38%) followed by three authors (25.96%) and 
20.36% of the articles contributed by single authors. Hence it concluded that 20.36% of the articles 
contributed from single authors and 79.64% of articles contributed by collaborative authors. 
Table 8: Year wise distribution of authorship pattern 




2010 64 74 58 24 8 5 233 
2011 59 71 56 23 10 7 226 
2012 71 84 55 30 14 13 267 
2013 60 77 64 32 18 11 262 
2014 69 93 107 45 28 20 362 
2015 65 109 87 58 25 22 366 
2016 58 107 115 54 28 17 379 
2017 66 121 109 45 29 26 396 
2018 80 124 95 53 30 16 398 
2019 59 79 84 39 20 26 307 
Total 651 (20.36) 939 (29.38) 830 (25.96) 403 (12.60) 210 (6.57) 163 (5.10) 3196 
Application of Lotka's law of author productivity 
 Alfred Lotka described a law about the frequency of publication by authors in a given field. He 
states that “the number (of authors) making n contributions is about 1/n2 of those making one; and the 
proportion of all contributors, that make a single contribution, is about 60 percent”. It also tested with 
application of scientific productivity by using Chi-Square test to identify the relation between the 
number of authors and number of publications. 
 
Table 9: Lotka's law of author productivity 




















1 651 100 24 100 0 
2 1878 2.88 6 25 18077.31 
3 2490 3.82 2.67 11.11 80808 
4 1612 2.48 1.5 6.25 60682.59 
5 1050 1.61 0.96 4 40264.74 
6 570 0.88 0.67 2.78 16844.9 
7 259 0.4 0.49 2.04 4544.39 
8 112 0.17 0.38 1.56 1019.37 
9 108 0.17 0.3 1.23 1243.31 
10 10 0.02 0.24 1 1.87 
11 22 0.03 0.2 0.83 51.34 
12 24 0.04 0.17 0.69 83.93 




Lotka's law applied to the dataset of scientometric journal from 2010 to 2019 to verify the author's 
productivity. From the above table it is evident that the observed frequency of authors varied from the 
expected frequency of authors by applying Lotka's law equation. The Chi-square test was further 
applied to compared the observed and expected values of the author's productivity. It shows that the 
calculated Chi-square value (2236.21.75) was more than that of table value (19.17) at a degree of 
freedom of 11, level of significance at 0.05. Hence the Chi-square value was highly significant so 
Lotka's law was not applicable to the dataset of scientometric journal. 
Price's square root law 
 Table 10 show that, distribution of papers from high productivity of articles to highly 
contributed authors. It can be found that 29.38% (939) of the authors have contributed as 21.37% of 
total contribution. On the other hand 28.34% total contributions contributed from 25.97% (830) 
authors.  
N = 8786  PSQ = √N = 93.73 
Table 10: Applicability of Price's square root law 
No. of Papers Author Total Contributions 
No Percentage No Percentage 
12 2 0.06 24 0.27 
11 2 0.06 22 0.25 
10 1 0.03 10 0.11 
9 12 0.38 108 1.23 
8 14 0.44 112 1.27 
7 37 (63) 1.16 (2.13) 259 (535) 2.95 (6.09) 
6 95 2.97 570 6.49 
5 210 6.57 1050 11.95 
4 403 12.61 1612 18.35 
3 830 25.97 2490 28.34 
2 939 29.38 1878 21.37 
1 651 20.37 651 7.41 
 3196 100 8786 100 
  
It is identified that the square root of total contributors is 93.73, contributed 6.09% of the total 
contribution, which is much below 50% (half of the literature on a subject); so the result is not in 
compliance with Price's square root law. 
 
Pareto's 80/20 Rules 
Table 11: Applicability of Pareto's 80/20 Rules 
 
No. of Papers No. of Authors % of 3196 x*y % of x*y Cumulative 
value of x*y 
12 2 0.06 24 0.27 0.27 
11 2 0.06 22 0.25 0.52 
10 1 0.03 10 0.11 0.64 
9 12 0.38 108 1.23 1.87 
8 14 0.44 112 1.27 3.14 
7 37 1.16 259 2.95 6.09 
6 95 2.97 570 6.49 12.58 
5 210 6.57 1050 11.95 24.53 
4 403 12.61 1612 18.35 42.88 
3 830 (1606) 25.97 (50.25) 2490 (6257) 28.34 (71.22) 71.22 
2 939 29.38 1878 21.37 92.59 
1 651 20.37 651 7.41 100 
   8786 100  
   
Pareto‟s stated that 20 percent of the input creates 80 percent of the result. Based on that he evaluated 
80/20 rule. This is applied to author productivity in any subject field. From the above principle,80 
percent of the total research papers in any subject field are approximately accounted by 20 percent of 
the most productive authors. Similarly it is observed from table 11 that 20% of the authors contributed 
only 71.22% of the total contribution. This is below the 80% as predicted by Pareto's 80/20 rule. Hence 
it concluded that Pareto's 80/20 rule not fits into the present set of data. 
Conclusion 
 A total of 3196 articles contributed in scientometric journal during the period of 2010 to 2019 
for 10 years. Most productive year was 2018 with 398 articles followed by 2017 (396) and 2016 (379). 
The maximum growth rate is 38.17 in 2014 followed by 18.14 in 2012, 4.49 in 2017 3.55 in 2016 1.1 
in 2015 and 0.51 in 2018. Overall average exponential growth rate was 0.93 duing the study period. 
There is a decreasing trend in relative growth rate from 0.68  (2010) to 0.1 (2019) whereas the doubling 
time shows an increasing trend from 2010 (1.02) to 2019 (6.86). There is an increasing trend in the 
publications of articles in scientometric journal for the next 10 to 20 years.The calculated value (0.99) 
of correlation coefficient between the articles and contributors. Most of the articles (1701) have 1 to 10 
references as reference pattern. 20.36% of the articles contributed from single authors and 79.64% of 
articles contributed by collaborative authors. The applicability of Lotka's law, Price's square root law 
and Pareto principle doesn't fit to the dataset. 
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